Plasticity of rat bone marrow-derived 5-hydroxytryptamine-sensitive neurons: dedifferentiation and redifferentiation.
Inducing cellular dedifferentiation has been proposed as a potential method for enhancing endogenous regeneration in mammals. Here we demonstrate that phenotypic and functional neurons derived from adult rat bone marrow stromal stem cells (MSCs) can be induced to undergo dedifferentiation, then proliferation and redifferentiation. In addition to morphological changes and expression of neuronal markers, neuron-specific enolase and neurofilament H, functional differentiation was monitored by intracellular Ca2+ mobilization in response to a ubiquitous neurotransmitter, 5-hydroxytryptamine (5-HT) at different stages. The neurons derived from rMSCs were found to have increased 5-HT response. This 5-HT sensitivity could be reversed to basal level similar to that found in rMSCs when neurons, up to 3 days after neuronal induction, were induced to undergo dedifferentiation. Increase in 5-HT-induced Ca2+ mobilization was again observed when rMSCs derived from dedifferentiated neurons were induced to redifferentiate into neurons again. Variation in 5-HT1A receptor immunoreactivity was observed in stem cells, differentiated neurons, dedifferentiated neurons and redifferentiation neurons, consistent with their respective 5-HT sensitivity. These results suggest that adult bone marrow-derived 5-HT sensitive neurons are capable of dedifferentiation, then proliferation and redifferentiation, indicating their plasticity and potential use in treatment of neural degenerative diseases.